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Abstract: Polymer functional micro devices are widely applied in many important fields, which need polymer based mi-
cro/nano composites with high performances and multi-functions to realize their micro injection molding processing. This is
a rapidly developing frontier of modern science and technology. This paper briefly summarized our research work on prepa-
ration and micro injection molding processing of a series of polymer functional micro/nano composites: the organic/inor-
ganic hybrid, solid state shear milling, molecular complexation and melt compounding were utilized to prepare the polymer
functional micro/nano composite with high performance and multi-functions suitable for micro processing, e. g. nylon 11
(PAI11)/barium titanate ( BT) piezoelectric micro/nanocomposite, polyvinyl alcohol ( PVA ') /hydroxyapatite ( HA') bio-
medical nanocomposite and thermoplastic polyurethane ( TPU)/carbon nanotubes ( CNTs) conductive composites. We
have basically solved the problems such as the difficulty of dispersion of micro/nano fillers, processing difficulty of com-
posite system, etc. By adopting technologies above, the micro injection molding of the polymer micro/nano composite was
successfully realized. The replication and filling behavior were investigated. The structure and property of the polymer mi-
croparts were accordingly controlled and optimized. These provided new materials, new technologies and new theories for
preparation of polymer microparts with high performance and multi-functions.
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Fig. 1 SEM images of the fractured surfaces of PA11/BT

composites unmilled (40% BT, mass fraction) (a)
and milled(80% BT, mass fraction) (b)
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Fig. 2 Stress versus strain curves of PA11/BT composites with different BT mass fraction of 0% (a) , 20% (b) , 40% (c) ,
60% (d), and 80% (e)
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Fig. 5 The digital photo (a) and SEM image(b) of PA11/BT
(80% , mass fraction) highly filled micro part
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Fig. 6 The high-pressure DSC (a) and TGA (b) curves of modified
PVA and PVA/HA nanocomposites with different content of HA
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Table 1 Melt point and crystallinity of PVA/HA nanocomposite

for conventional macropart and micropart

Sample HA content, w% T,/C AH./J - g~" Crystallinity/%
Mi " 0 195.6 26.2 29.1

feropa 30 193.5 18.7 26.6
Macropart 30 192.1 17.5 24.8
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